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(54) Microactuator and optical polarizer 

(57) [Claims] 

[Claim 1] Being a microactuator that has a 
drive unit that consists of a fixed electrode and a 
movable electrode, at least two driven units whose 
end is connected by a fixedly supported joint, and a 
joint that connects said drive unit and said driven unit, 
and in which said driven unit repeatedly performs 
bending operations by said joint part 
a microactuator that is characterized in that said drive 
unit drives said driven unit by the electrostatic force 
that arises by a voltage being impressed between 
said fixed electrode and said movable electrode, 
and in said driven unit, the direction of the force that 
is generated by said drive unit and the direction of the 
displacement of said driven unit are different. 

[Claim 2] A microactuator as described in 
claim 1 that is characterized in that said drive unit and 
driven unit are integrated within the same substrate. 



101 



Number of claims: M (Total 12 pages) 



(73) Patentee: 000001007 

Canon Inc. 

3-30-2 Shimo Maruko, Ota-ku, Tokyo 
(72) Inventor: Hiroshi Hirai 
in Canon Inc. 

3-30-2 Shimo Maruko, Ota-ku, Tokyo 
(72) Inventor: Takayuki Yagi 
in Canon Inc. 

3-30-2 Shimo Maruko, Ota-ku, Tokyo 
(72) Inventor: Kazuo Isaka 
in Canon Inc. 

3-30-2 Shimo Maako, Ota-ku, Tokyo 

(74) Agent: 100088328 

Nobuyuki Kaneda, patent attorney 
(and 2 others) 

Examiner: Katsuhisa Segawa 

continued on last page 



[Claim 3] A microactuator as described in 
claim 2 that is characterized in that the direction of the 
force that is generated by said cYive unit is a parallel 
displacement in the substrate plane. 

[Claim 4] A microactuator as described in 
claim 2 that is characterized in that the direction of the 
force that is generated by said drive unit is a rotation 
direction within the substrate plane. 

[Claim 5] A microactuator as described in 
claim 1 that is characterized in that said joint consists 
of a metal thin film. 

[Claim 6] A microactuator as described in 
claim 1 that is characterized in that said joint consists 
of a polymer film. 

[Claim 7] A microac [page ends in mid-word] 
as described in claim 1 that is characterized in that 
said joint consists of a ceramic thin film 
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monic and ordinary side-drive motors", Proceedings 
IEEE Micro Electro Mechanical Systems Workshop 199 
0 pl-8) 3p«±-C»«*JCj:9SE«li-«< LSfflfit 

(DynTv^^DT ^ ^^.^—^ (W. Tang et al. , "Lat 
erally driven polysilicon resonant microstructure 
s", Sensors and Actuators 20(1989) p25-32) ^7^%^ 

[0 0 0 4] ««5tft^*^<t LTk, otMMSS 



flMf 3 0 7 6 4 6 5f (P3076465) 
4 

D - r v^>f • *->"<:y 1#fl?2 - 8812^ 

[0 0 0 5] lis fi ^ <D£N},ftflBi6]»a>— HI*<7>-tt 

3 Vgtg 9 1 ±{C$&mm 93^ Lt*6*t^-<-if 9 
4, &JRT#g9 5*>it/AJIHBJl9 6^IS@$tL-CV> 
-5o o£ 0^MT#ii9 5 i:{W3S^^TI«^9 7*5j:un5j 
ttSB9 7i , £J!^JI9 6 ^n?]Ji<D^#t® 9 8, feet 0 s 
j£W"®9 8<DTl-£IW£:fr L"CK!*fB9 8^SS:3Et 
5fc#OiMbfflll£S;fii9 9, @fli9 9i , 
419 92 ^^otl^o WttfBSt«9 9l {-SEE 
^Sl^p-T^i:. Rft®9 8 i:@^«fii9 9 i Of^icff^; 

M*^i-r«9 7, 9 7 i ^nttwft^ 

yl«9 2JiJc2ft7cE«LXT u-^fb-TSw 4:^ .to 

[0 0 0 6 ] 119 tta*<©*3feaE3S«0««4:*-rill 
BHt'fcSo 11 9t:^^t, u— if *8R 8 0 3 tc«t 9 
«*fcixfc*fi«»¥ffiil8 o l taottS^^o 
. LTt!ISb¥®l£8 0 1 ^b^7t[iU^X8 0 4l:«to 

J<9 [ 0 0 0 7 ] 

6 0 A***|6|<!:R»*lfilJ& s H^"ei*ft* s *v^ 
[0008] p]«^, a^oitjfeXKli-ejiSili^ffi* 

[0 0 0 9] ;£^(7}@#){*, ±awBflll^;s:»*i"S 

5^ [0 0 10] 



(3) 

[001 1 ] 

i mjf£^i»mffi t (on eMD $ 5 r t "4 

[0 0 1 2 \ ^%m<D-^^< 9 nT ^^=2.^.— ^{Cf4. #ij 

[0013] ^^m<D-^^ ? n T ^{4. hm 

[0014] Huiav^g -f >- Mcti* ^JH*Bi{- J:oT^c 
5t>co. fii^T-^tc 4oT/££ fcco, o t7v^If 

So 

[0015] #^<0}te(Bf*]Sf4, *J£WO-e>f ^ n T 

[0016] HuiEEffE{£i4, MSIiCiotfi)c5 fc 

[0017] 
[0018] 
[0019] 
[0 0 2 0] 
[0 0 2 1 ] 

[0022] s ajdewgor^^a-a i-^tf, j»Btw 
, ^>yu>, t>v% ^e— ft if 



$#3^ 3 0 7 6 4 6 5^- (P3076465) 
6 

[0 0 2 3] 

[0 0 2 4] Blltt*S8W^SBl^>ISJfi«<or^^^3i 
1 0 4:«-r»«HX-«>5o 1 1 . £«MS 1 

6 . *3 4 t/3e«p* 13, I3i liSi^?)4 6 PI— XtE 

as 1 4 , 15, 3:«M£ 16lt 3 ^ V h 1 9 , 18. 

[0025] *nj!i60ijo@^aaii 1 <t prisma 1 2 
[0026] *nmm<nT >?^^^— $ 1 o^m^^m 

J:f5*«fc5pff^»0jgL2FfT»f^*:i--6 (ID 2 (a) 
^B*« o : 1 4, 1 5 t> 

(b) ^epc*^) , mm^w-ft^^LtLjjzmm^ 

[0 0 2 7] m 3f4*^^C0^ i ^hs^t 
— * l 0 Srfflv^*(BlB]»8 6 o^ffigl-cfc^o ill: 
TjkLtzT f^^^ — ^ 1 O^SiEi^a 1 4 (CSttffi3 1 
SriitV^o A*t* 3 2 (C^-L. ^H^P^JEtc 4 S "Tffij 

[0 0 2 8] r<D4 5«w*j«Sn^:*lHlBl*8 6(4. K 

[0 0 2 9] 2Jc{C*«W<DT^^-a3i— ^*5«kV*lIr6] 
Bj^f^Rxao l Mfi:i4S:ffl^tlSRflt5o 1)4(4 
'H l <7>A-Al»Wrffiia-C*)5o '>^y^f)/^SS4 
i y >*^t>aA.i.fc», ffeilt ur^^fLBf 4 
2i5 0 0 0A*ftL, £ bi::60ii:aECVD (L 
PCVD) (C4 9 '> 'J 3 >^itm4 3 £r 1 5 0 0 AftM 

MS*"*-* (04 (a) ) 0 x 7 fy^(j;CF4^^^ 



*i y ^ k— tr>j/*y s/y 3^J1*L pcvd 
tcj:*9 3 0 0 0 AftsRLfctt, /^-fV^ia^lM 
;u K»4 5 SrJKdcL^. (14 (b) ) 0 TtfcU y 

n^swvs y 9 

y 3>Kfkffi4 6 (8 4 (c) ) , 

Liz&s yyK-t°y^y^y^!47^LPCv 
Die J: 9 2 Mm^t5c jvt, >f*vttAtti:J:o 70 

tr>^5t?y ->y ^>BI4 7 ^/^-^y^LtiSi 
(14 (d)) 0 ^ :t^^3^fy Kt LT^y ->y = 

10t»*t5 (H4 (e) ) o *fc, «ttJi4r**i- 
£i!uiC, *JB»«<0— »tC^M*«Il4 8fc*BlL, *0 

t*fi^8 6^St5 (B4 (f) ) . 

[0030] ~(o£o\c L-r^s^L/c-v-r ^7^^ 

$ 2 0 O/imWJSi^Wl 1> fflO^-Y^y 
2fim, SlgtbSSCOS £ 5 0 m mi Lfci 0. 1 

- mfc>S?tfc*». iK^f^]}:^ 2 0m m<D&tiL&B&-e£ 

«T*f±, i 3 >f L^iCtSftS e = 9 0° - 4 
4° tO^SSrittfcL/'-o 

[0 0 3 1 ] ::m s i 2£K«:fflv*fctfs, #?*m 

[0 0 3 2] H 5(^^MPJcO^ 2 (^H^JOT ^^^^ 

3 , 5 4. -ll3££fSMg 5 5 J*S? a > h 5 8 , 5 7,. 5 
GlZ.£iXmVE£tl. «rft«1S5 2(i^fip^5 9. 5 9 

i ic^:x.ib^-cv^>> 0 @^a«i5 i fi® i coasss i ^ 

[0033] ft${^fet^i^T^^^^-^>[wjmr' 
iffi^ep^n-r^ ^ t ^ j:or % pi»mti5 2^sis 

UttO fc¥fT*ftl-3Cfifc«ri"* (116 (a) £:EPD77 

ft) 0 rfrtcj; OffifEftffi 1 4, 1 5 fc^SrSft, *« 50 



(4) **ffFSS 3 0 7 6 4 6 5^ (P3076465) 

8 

^ ip^a* oBilfcfltj! i 2 (D^fi^rpii IE co ?7fa (i6 

[0 0 3 4] Sfc, wOOT ax- ^(7>«SE»ffl»JC 

[0 0 3 5] m7itt&W<OfR3<Dni&m<nT?1 L =.x- 
4, 7 5(t ya^F7 9, 7 8, 77tgt^T 

^C^g7 2i a*»j*£*L* ^g72i te«SMb«7 3 

7 3 {i^G#ftlc5Eft£ft, ffiiE»Si57 4, 7 5 ^rg 
1061* £ v^a > h 7 8 fi^BlH^r&llcttH^tt-f 5o d 

[0 0 3 6] *mi&ffl<DT 2^=*.^ — 9Xi-*<< V a* — 
^OHHE^t fcfcv\ ttKlbffi^fRl £>r * 

[oo37] &mmm<»T?^=L^—*<Dfcmjf?&b t 

Tfi* -^-f ^ d ^ — ^^Siff^"^^ ^ n ^e — ^ ^rff^^c 
[0 0 3 8] Jf:::m p — ^ — AS8fttfia^^>f _ 

^ p y ^^fflV^T t (is 5 *"C 

[0 0 3 9] ^c7)J: l:Lri^SL/:7^f^x-^ 
HlESB'^a 1 0 0 m m, ^KSl.. 5 /x m, i£*T»S$ 
8 0 /i mi L#^^m^i-7 OVM0t6wi:(C 
J:»3I1I«k3:*&*, ^TSJi^ftffl5Ci¥fT*f^^8 0 ju mi^ 
lLffi«ft^ s ^il-4ofc. :ni:i b*^tt»»«B 

fc*fir6]»*. 0 = 87° —9 0° .co^iiS^n 

fc. 



[0 0 4 0] H8(i**W<OfB 4WlillSW<07^fai 

2, 8 3; 8 4, it$M8 5(iy V h 7 8, 7 
7, 7 6taorKI^t^6o «S»7^fa 
x-^^i3(07^^x-^ipli, K»#«(*^"r 

[0041] *nmm(OT?^~^--?v>mm3., 



9 

[0 0 4 2 ] f^»*ffit>»2, »3C0T*^*3i-*i: 

[0 0 4 3] ftib\ HI 9 CO J; 9C2 ofc£ IMi-ttlW-h 
coT^^m — ? l 0 i , 1O2 Sr— l6(^-f^ 0 &tf c: fc 

[0 0 4 4] jt{mfc)%s8 6(2, Wx.tfHl 0(DiClt 
[0 0 4 5] BLh, *%&W<DT 9*?=.=.— ?<OMMM 

[0 0 4 6] J^T, :fcg§W<PT g^ic— gfrffll^fcjl 

istiaigij (mil) tfe^ ^gsi^i^M^i^ 

[0 0 4 7] Hi 1 JC*-T**lft««(C*5V^TfflV^n' 
§■7 ^^.m— ? <Dm*i#!&tet&Mfe(Om 10 1a £1* 
A,t\ 2 fiO^St^cO^^c 1 0 2 a , 10 3a SrttS 

J£ 1 0 3 a tt, 1 0 4 & -»^»«»*<Ofr» 

^gio5 rtjca*a*ixxv^o 1 o 4 ubi 

1 0 2 (l>j-«F^^ 10 5i Ji-fii|<£>«7ctH5 10 6a -C« 
i^^gi 0 5^Ii:- ScLTV^tttfJ: < > Sffio 

5-JBEltSwi^»*lv\ i" *&f*ifg2<D 
^ -tttfililJc 103bh *«tt«i« 102a«105 
<7>K*tfflIK*6»Ji 10 1b fc»A/-e»tttH*10 2 b 

&sm<5 0 r^wtjcj: <om<nmtL*. *KatLT#w 

S: - fiiEM'-r £ « it -C 4> hB ^«ti«:i)is 

4 icaHA^n. ia^$c8i*f»j te^b^) -ii^, ytm 
mm 1 0 4«^6ttiwt5 0 

[0 0 4 8 ] mi 1 a>3H61IB«Wi-fflv^ixS7^^a 

31— ^fi, ffttttnHttl 0 2a t a»SttS« 1 0 3 a <t 
ClE^WM^fC J: 0 , *fit»*)*i 0 5W«5c 

10 6a (£3£l^(£S«3l2j££££ 0 



5) «fb*35 3076465^ (P30764 6 5) 

10 

m$L 10 2a, 103a 9t< * 9 > »104iS 

, s co witt t m m %m t co mte-s ^ r l t> hs 

^■C^StitlEE 10 2b, 103b {CSI 

3 b, i o 2 b^§i s^otft*i:fi^#»a)Jt««^ 

10 10 2 blC35<5< J; 9{-lft<o iEfP^O, £)9#X.CO^ " 

^/^^co^^^il^n^o **ttfwtt*ds»*t**i5ffi 
co^^^^^itT^^»#^*-McoKj#tc^5 J: 5 (cm 
fl£*iJ:t5-t^aiaSrjB«+«o 12 1 l 
R<0 4»(Cfc 6 103a, 103b (2*t^cOid 

US, m, Mh^O. =^y{r/K ^>-^^7^>, ^ 
5 0 «Atf, mig B B B, ^MS^fp^f S i, G a A 
T'fcSo P'lxil I TO, Sn02 , Zn02/i^*) 

-So 

[0049] *nmmmfk<D ftttmmzmt<^tiz>fe 

30 »tt^««***-rstt»i: Lttt, Mtli, SiO 

2 , S i 3 N 4 , S i O x , Si ON x , S i : N : 

gco+git * Mts ^ a -fe ^ ic l x a*** e> « v ^ 

[00501 ^nasffiaw^ jfeggn^ja^-c^iar 
A^'Jy^^ 9J ^ * .if ^ f I i'J — co ^> ffl ^ * ffl f 4 1) - 



11 

LXlts 7* h y y^7 7-f SUfSrfflV^ft^fcfi ("F 
abrication of active Integrated Optical Micro-Enco- 
der" 1991 IEEE Micro Electro Mechanical Systems Wo 
rkshop, Proceedings pp233~238) 0 

[0051] *m&m»m<n ytm&&<ottftt i-cit 

(^7^, S iO 2 , S iO^, S i O x NV % 

Si 3 N 4 , Si :N:H, ZnS.Z n04^ s fflV^ 

^p^y^-^ \s>x&mf&LX^fo<Dytm-fe&frt>x 
^>3t^*y hw****Kffc:*-frfcf9, ;* ^ y — > <7) 

[0053] cnb, r^^-*, Aaufc^^-tn 
-et<t<, Wilis i i?i^Hctt*5ns^»*, * 

[0 0 5 4] *jgffiffi«ffj-Cte, lEOT^^qx-^ . 

et-rs*-e*>5 0 $ nffiflgflsgj gg ft « w 
[0055] <mmm i > 40 

Hi 2 (a) - (g) tC ^jlifeMsg^j^ jjl 1 <7)i§fflg'J(D 

2 (a) \Z7F-?T&o\^, Mfa2 0 1 t Lt$g 0 B 0 (10 
0) ^ x/n-(D i:{:T^lS 2 0 2 t tt T/L' ; ^ 2 0 
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ASr4lH]jfti9igL*^tCG a A s 10 0 A ffJf LT, # 
M-f#F*J»<Z)«Stt1H*7 0 4t:»rilLfc. &t^7 
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